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POWER SYSTEMS FOR PLUG-IN MODULES 



. CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is related to copending United 
5 States letters patent application serial number 

08/026,478 filed March 04, 1993, entitled "Modular 
Radio Communications System" by inventor Per Stein; is 
assigned to the assignee of the present invention; and 
is hereby incorporated herein in its entirety by this 
10 reference thereto. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to modular 
15 electronic equipment and, more particularly to modular 

mounted electronic components and/or units requiring 
supplemental electrical power. 

History of the Prior Art 

20 Electronic systems have experienced marked 

technological advances in recent years* One of those 
advances is the use of modular electronic components or 
units in electronic systems. Modular electronic 
components, such as plug-in modules, have allowed the 

25 replacement of circuit components of electronic systems 

without unnecessarily disassembling and reassembling 
the electronic system itself. 

Modular electronic units have also allowed basic 
electronic systems to expand their capabilities and 

30 functions. Electronic systems have been designed to 

accept standard format plug-in modules. Plug-in 
modules meeting the standard format can be designed 
with different functions for use with the electronic 
system. In this manner the plug-in modules with this 

35 standard format can be exchanged when the user wishes 

to change the additional features provided by those 
plug- in modules. 
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As an example, there has been a recent movement 
toward standardizing the interconnection formats for 
use in circuit cards for personal computers. In 
particular, the PC & Memory Card International 
5 Association (PCMCIA) was formed with the goal of 

promoting the interchangeability of integrated circuit 
and memory cards among computer and other types of 
electronic products. Toward this end, the PCMCIA has 
promulgated certain physical and electrical standards 

10 to ensure that cards will be able to use in different 

pieces of equipment. Both data storage, i. e. memory, 
and peripheral expansion, i.e. I/O, card types 
constructed in accordance with these standards should 
be able to be used in any connectors also constructed 

15 in accordance with the standards. Therefore, computer 

systems using the PCMCIA format will be able to 
exchange modules, thereby expanding the possible 
functions for the host computer system. 

Other advances in electronic systems have involved 

20 the miniaturization of computer systems and electronic 

components. Personal computers, for example, have 
become smaller and more efficient in their progression 
through desk top, laptop, notebook, and palm top 
versions. However, this progression of miniaturization 

25 has placed certain constraints on the plug-in modules 

used by these systems. 

Plug-in modules typically require power from the 
host equipment. As electronic equipment has become 
miniaturized, the available power from the electronic 

30 equipment for use by a plug-in module has become 

limited. This limitation is best illustrated by the 
miniaturization of personal computers into laptop or 
palm top versions. The portability requirement of 
these systems prevents the use of unlimited power from 

35 stationary sources, such as wall sockets. The 
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miniaturization of the host systems places restrictions 
on battery size for powering the host systems and the 
plug-in modules. These two limitations result in 
severe limitations on the available power for plug-in 
5 modules. However, many plug-in modules, such as disk 

drives or radio transceivers, require larger voltages, 
higher peak current capability, greater total power 
capability, or a combination thereof, than many host 
systems can supply with these limitations on the 

10 available power for plug-in modules. 

Some plug-in modules contain back-up batteries for 
use when the supply power from the host equipment is 
lost. Modules containing back-up batteries are 

typically memory modules which require a small 

15 sustaining power at all times. The aim of a back-up 

battery is to provide the plug-in module with a very 
small sustaining power when power from the host 
equipment is lost. However, plug-in modules requiring 
a higher power source during operation are not aided by 

20 a back-up battery. 

It would be an advantage therefore, to provide a 
plug-in module with a power source that can aid the 
plug-in module during operation when power supplied by 
the host equipment is insufficient for the operation of 

25 the module. The system of the present invention and 

various components thereof provides such advantages. 

SUMMARY OF THE INVENTION 

The present invention generally relates to modular 
30 electronic equipment. More particularly, the present 

invention provides a system for providing primary, 
electrical power for modular mounted electronic 
components/ or units, mounted in host electronic 
. equipment. 
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In one aspect of the present invention, the 
modular electronic component contains a battery power 
source which supplies electrical power to the modular 
electronic component for powering the operations and 
5 functions of the modular electronic component. In 

another aspect of the present invention, a battery 
pack, having a battery power source, removably attaches 
to the modular electronic component for providing 
primary electrical power to the modular electronic 
10 component. 

In a further aspect of the present invention, the 
host electronic equipment supplies power to the modular 
electronic component and the battery power source 

15 supplements the electrical power from the host 

electronic equipment. In yet a further embodiment of 
this aspect of the present invention, the battery power 
source only supplies electrical power to the modular 
electronic component when the electrical power from the 

20 host electronic equipment is insufficient for the 

operations of the modular electronic equipment. 

In a further aspect of the present invention, the 
battery power supply is a plurality of batteries 
electrically connected in a series arrangement. 

25 In a further aspect of the present invention, the 

modular electronic component contains a radio 
transmitter and the battery power supply provides 
electrical power to operate the transmitter. In yet a 
further aspect of the present invention, the 

30 transmitter has a higher power consumption rate for use 

with the battery power source, and a lower power 
consumption rate for use without the battery power 
source, and the modular electronic component has a 
means for switching the transmitter between the two 

35 levels of consumption. In yet a further aspect of the 
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present invention, the means for switching the 
transmitter power consumption level can automatically 
switch from the higher consumption power level to the 
lower consumption level, and back, depending on the 
5 ability of the battery power source to supply the 

required electrical power. In yet a further aspect of 
the present invention, the switching means can sense 
when the battery pack is attached to the modular 
electronic component and switches the transmitter to 

10 the higher power consumption level when the battery 

pack is attached and to the lower power consumption 
level when the battery pack is not attached. 

In a further aspect of the present invention, a 
charging circuit provides a current for recharging the 

15 battery power source. In yet a further aspect of the 

present invention, the charging circuit resides in the 
host electronic equipment. In yet a further aspect of 
the present invention, the charging circuit resides in 
the modular electronic component. In yet a further 

20 aspect of the present invention, the charging circuit 

resides in the battery pack. 

In another aspect of the present invention, the 
modular electronic component includes a battery power 
source which supplies electrical power to the modular 

25 electronic component and has a power capacity 

sufficient to supply a limited number of high current 
demand operations by the modular electronic component, 
and the modular electronic component extends the number 
of high current demands that the battery power supply 

30 can perform, by recharging the battery power supply 

from a recharge current supplied by the host 
electronics. In a further aspect of the present 
invention, the modular electronic component is a PCMCIA 
module and the battery power supply is recharged from 

35 the twelve volt power source supplied to the PCMCIA 
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type module by the host electronics. In yet a further 
aspect of the present invention, the battery power 
supply is recharged from the five volt power supply 
when the twelve volt power supply is not available, and 
5 the battery power source has two batteries connected in 

series when the demand for power is high and in 
parallel for recharging when the demand for power is 
low. 

In another aspect of the present invention, the 

10 modular electronic component includes a battery power 

source and a control circuit that calculates the amount 
of charge used by the modular electronic component and 
sends a corresponding charge to the battery power 
source when the demand for power is lower. In a 

15 further aspect of the present invention, the modular 

electronic unit is a PCMCIA type module with a burst- 
mode radio transmitter. 

In another aspect of the present invention, the 
modular electronic component is a PCMCIA type module 

20 with a battery power source for supplying electrical 

power to the PCMCIA type module. In a further aspect 
of the present invention, the battery power supply is 
part of a battery pack which is detachably attached to 
the PCMCIA type module. In yet a further aspect of the 

25 present invention, the PCMCIA type module contains a 

radio transmitter. 

In a further aspect of the present invention, the 
transmitter of the PCMCIA type module has a higher 
power consumption rate for use with the battery power 

30 source, and a lower power consumption rate for use 

without the battery power source, and the modular 
electronic component has a means for switching the 
transmitter between the two levels of consumption. In 
yet a further aspect of the present invention, the 
35 means for switching the transmitter power consumption 
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level can automatically switch from the higher 
consumption power level to the lower consumption level, 
and back, depending on the ability of the battery power 
source to supply the required electrical power. In yet 
5 a further aspect of the present invention, the 

switching means can sense when the battery pack is 
attached to the modular electronic component and 
switches the transmitter to the higher power 
consumption level when the battery pack is attached and 

10 to the lower power consumption level when the battery 

pack is not attached. 

In a further aspect of the present invention, a 
charging circuit provides a current for recharging the 
battery power source. In yet a further aspect of the 

15 present invention, the charging circuit resides in the 

host electronic equipment. In yet a further aspect of 
the present invention, the charging circuit resides in 
the PCMCIA type module. In yet a further aspect of the 
present invention, the charging circuit resides in the 

20 battery pack. 

In a further aspect of the present invention, an 
antenna is rotatably attached to the battery pack and 
is electrically connected to the radio transmitter 
within the PCMCIA type module. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention and for further objectives and advantages 
thereof, reference may now be had to the following 
30 description taken in conjunction with the accompanying 

drawings, in which: 

FIG. 1 is an exploded perspective view of a 
modular unit constructed in accordance with the present 
invention and illustrating multiple applications 
35 thereof; 
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FIG. 2 is a block diagram illustrating a module 
circuit constructed in accordance with the principles 
of the present invention; 

FIG. 3 is a circuit diagram of an embodiment for 
5 the charging circuit and battery power source of FIG. 

2, constructed in accordance with the principles of the 
present invention; 

FIG. 4 is a circuit diagram of an alternate 
embodiment for the charging circuit and battery power 
10 source in FIG. 2, constructed in accordance with the 

principles of the present invention; 

FIG. 5 is an exploded perspective view 
illustrating the application of a laptop computer using 
a modular memory unit constructed in accordance with 
15 the principles of the present invention; 

FIG. 6A is a top plan view of the modular memory 
unit from FIG. 5, and illustrating the various features 
of that embodiment of the present invention; 

FIGS. 6B-D are a front elevational view, a rear 
20 elevational view, and a side elevation, cross sectional 

view, respectively, of the modular memory unit from 
FIG* 6A, further illustrating the various features of 
that embodiment of the present invention; 

FIG. 7 is an exploded perspective view 
25 illustrating the application of a laptop computer using 

a modular telecommunications unit constructed in 
accordance with the principles of the present 
invention; 

FIG. 8A is a top elevational view of the modular 
30 telecommunications unit from FIG. 7, illustrating the 

various features of that embodiment of the present 
invention; 

FIGS. 8B-D are a front elevational view, a rear 
elevational view, and a side elevational, cross - 
35 sectional view, respectively, of the modular 
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telecommunications unit from FIG. 8A, further 
illustrating the various features of that embodiment of 
the present invention; 

FIG. 9 is an exploded, perspective view 
5 illustrating the application of a laptop computer using 

a modular memory unit having a battery pack end 
constructed in accordance with the principles of the 
present invention; 

FIG. 1 OA is a top plan view of the modular memory 
10 unit from FIG. 9, without the battery pack, and . 

illustrating various features of that embodiment of the 
present invention; 

FIGS. 10B-C are a front elevational view and a 
rear elevational view, respectively, of the modular 
15 memory unit without a battery pack illustrated in FIG. 

8A, further illustrating various features of that 
embodiment of the present invention; 

FIG. 11 is an exploded, perspective view of the 
battery pack of the modular memory unit from FIG. 9, 
20 illustrating various features of that embodiment of the 

present invention; 

FIG. 12 is an exploded, perspective view 
illustrating the application of a laptop computer using 
a modular telecommunications unit having a battery 
25 pack, and constructed in accordance with the principles 

of the present invention; 

FIG. 13A is a top plan view of the modular 
telecommunications unit from FIG. 12, without the 
battery pack, and illustrating various features of that 
30 embodiment of the present invention; 

FIGS. 13B-C are front elevational and rear 
elevational views, respectively, of the modular 
telecommunications unit without a battery pack 
illustrated in FIG. 13A, further illustrating various 
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features of that embodiment of the present invention; 
and 

FIG. 14 is an exploded, perspective view of the 
battery pack of the modular telecommunications unit 
5 illustrated in FIG. 12, further illustrating various 

features of that embodiment of the present invention. 

DETAILED DESCRIPTION 

Referring first to FIG. 1, there is shown a 

10 diagrammatical illustration of the versatility and 

multiple uses possible with a plug-in module 200, built 
according to the principles of the present invention. 
The plug-in module 200 contains module circuitry and a 
battery power source, both of which will be described 

15 in greater detail below. The module circuitry 

regulates the distribution of power from the battery 
power source to the plug-in module 200. The module 
circuitry can also provide a recharge current to the 
battery power source. The battery power source can 

20 either be built into the plug-in module, or a part of 

a battery pack that is attached to the plug-in module 
200. The battery power source provides primary power 
to the plug-in module 200 for module operations that 
require a power supply greater than can be supplied by 

25 the host system. The plug-in module 200 can be 

designed to perform various functions for the host 
system. Examples of functions that can be performed by 
the plug-in module 200 include, but are not limited to, 
memory expansion, telecommunications modem, or a radio 

30 communications module. The plug-ih module 200 can be 

designed to be interchangeable between various types of 
host equipment. As shown in FIG. 1, the module 200 can 
be used in a laptop computer 102, a cellular telephone 
104, or a pen based computer 106. These types of host 

35 equipment that can use the module 200 are shown for 
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purposes of illustration only and are not integral to, 
or limiting of, the present invention. Although the 
host equipment illustrated in the embodiments described 
below are laptop computers, the invention is not 
limited to use with computers and any type of 
electronic equipment could be used as the host 
equipment. 

Referring now to FIG. 2, there is shown a block 
diagram of a preferred embodiment of a module circuit 
400, constructed in accordance with the principles of 
the present invention. The module circuit 400 
generally comprises a battery power source 410, a 
charging circuit 420, a load 430, and a microprocessor 
440. The microprocessor 440 sends a transmit signal 
15 over a transmit control line 4 90, instructing the load 

430 to operate for a specific time period. In order to 
operate, the load 430 consumes power through a power 
supply line 480 and at a known rate from the battery 
power supply 410. Because the rate of power 

20 consumption by the load 4 30 is a known constant, the 

microprocessor 440 can determine how much power the 
load 4 30 consumed from the battery power supply 410 
during a specific operating period. 

Still referring to FIG. 2, after the load 430 has 
25 completed an operating period, the microprocessor 440 

instructs the charging circuit 420, via a charge 
control line 470, to send a recharge current to the 
battery power source 410. The recharge current from 
the charging circuit 420 is transmitted to the battery 
30 power source 430 at a known constant rate. The 

microprocessor 440 instructs the charging circuit 420 
to send a recharge current to the battery power source 
410 based upon the power consumed by the load 4 30 
during the operating period. Typically the charging 
35 circuit 420 sends a recharge current to the battery 
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power source 410 at a rate that is lower than the 
consumption rate by the load 420 during the operating 
period. Therefore, the microprocessor 440 overcomes 
this difference between the consumption rate and the 
5 recharge rate by instructing the charging circuit 420 

to recharge the battery 410 for a longer time period. 
The recharging time period is determined by the 
microprocessor 440 based on the load 430 consumption 
rate, the length of the operation period, and the 

10 recharge rate. The microprocessor 440 uses these three 

parameters to determine a recharge time period that 
will recharge the battery power source 410 to its 
original status. Although FIG. 2 illustrates the use 
of the microprocessor 440, any similar type of control 

15 circuit could be used to direct the load 430 and the 

charging circuit 420. 

Referring still to FIG. 2, the load 430 can be any 
electrical consuming device located within the module 
200 of FIG. 1. For example, the load 430 could be a 

20 disk drive, a radio transmitter, or any other large 

power consuming devices. Although the module circuit 
400 has been illustrated receiving a 5 volt and a 12 
volt power source from the host electronics, any single 
or combination of voltages could be used for the module 

25 circuit 400. The battery power source 410 can be 

either a single battery or a plurality of batteries, 
connected in a series or a parallel arrangement. The 
charging circuit 420 and microprocessor 440 are not 
required to be located within the module, and in fact 

30 can be located anywhere. The module circuit 400 

illustrated in FIG. 2 is shown for purposes of 
illustration only and is not integral to, or limiting 
of the present invention. For example, the battery 
power supply could be directly connected to power lines 

35 supplied to the module by the host equipment, or be the 
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sole supply of electricity for the components in the 
module, or the like. 

Referring now to FIG. 3, there is shown a circuit 
diagram of an embodiment for the charging circuit 420 
5 and battery power source 410 of FIG. 2. It can be seen 

that the charging circuit 420 of FIG. 3 performs an 
automated switching between the 5 volt power supply 460 
and a battery 610 of the battery power source 410. 
When the voltage of the battery 610 is higher than the 

10 5 volt power supply 460, the battery 610 supplies power 

through a diode 540b to the power supply line 480. 
When the voltage of the battery 610 is lower than the 
5 volt power supply 460, by failure or otherwise, the 
charging circuit 420 supplies power to the power supply 

15 line 480 from the 5 volt power supply 460 and through 

the diode 540a. 

Still referring to FIG. 3, when the charge control 
line 470 does not transmit a charge signal to the 
charging circuit 420, a transistor 530 does not conduct 

20 and a transistor 520 supplies a low charging current to 

the battery 610 as determined by an emitter resistor 
510a, and the base bias resistors 510b-c. When the 
charge control line 470 does transmit a recharge signal 
to the transistor 530, the transistor 530 will conduct 

25 and change the bias voltage of the transistor 520 (by 

grounding through the resistor 510d) to a value that 
will give a higher charging current through the 
transistor 520 to the battery 610. 

Referring now to FIG. 4, there is shown a circuit 

30 diagram of an alternate embodiment for the charging 

circuit 420 and the battery power source 410 of FIG. 1. 
In the embodiment shown in FIG. 4, the charging circuit 
420 only requires the 5 volt power supply 460 from host 
electronic equipment. Also in the embodiment shown in 

35 FIG. 4, the charging circuit 420 and battery power 
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source 410 provide the ability to connect a battery 
620a with a battery 620b in a series arrangement when 
greater power is required for the power supply line 
480, and in a parallel arrangement for charging the 
5 batteries 620a-b when power is not required. It can be 

seen that when the charge control line 470 does not 
receive a recharge signal, the transistor 570 is not 
conducting and the batteries 620a-b are charged through 
the resistors 560a-b from the 5 volt power supply 460. 

10 When a recharge signal is sent over the charge control 

line 470, the transistor 570 will conduct and the power 
supply line 480 will be supplied by the two batteries 
620a-b connected in series. In the circuit diagram 
shown in FIG. 4, the diode 580 will supply the power 

15 supply line 480 from the 5 volt power supply 460 if the 

voltage of the batteries 620a-b are too low, and when 
a recharge signal is transmitted over the charge 
control line 470. A plurality of resistors 560a-d can 
be selected for providing specific voltages to the 

20 various components of the module circuit 400. 

Referring now to FIG. 5, there is shown a modular 
memory unit, or component, 210, constructed in 
accordance with the principles of the present 
invention, for use within a laptop computer 110. The 

25 module circuitry, similar to the circuitry illustrated 

in FIGS. 2-4, can be located in either the laptop 
computer 110 or the modular memory unit 210. The 
laptop computer 110 has a computer module compartment 
111 and a computer module connector 113. The modular 

30 memory unit 210 has a modular body 211 and a module 

connector 213. The module body 211 of the modular 
memory unit 210 is designed to fit within the computer 
module compartment 111 of the laptop computer 110. The 
module connector 213 is designed to connect with the 

35 computer module connector 213 when the modular memory 
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unit 210 is inserted within the computer module 
compartment 111. The design of the computer module 
compartment 111/ the computer modular connector 113, 
the module body 211, and the module connector 213 can 
5 be a standardized design, such as the PCMCIA standard 

for memory cards. In this manner, modules can be 
standardized for use in multiple types of host 
equipment. 

Referring now to FIGS, 6A-D in combination there 

10 is illustrated the modular memory unit 210 of FIG. 5. 

The module connector 213 is located on the forward end 
of the module body 211. The module body 211 houses a 
printed circuit board 214 which is connected to the 
module connector 213. A rear panel 212 is located at 

15 the rear end of the module body 211 and encloses the 

printed circuit board 214 within the module body 211. 
A battery 215 is mounted on the printed circuit board 
214 and within the module body 211. Although FIGS. 6A- 
D illustrates only one battery as the power source, a 

20 plurality of batteries could be used connected in a 

parallel or series arrangement. In one embodiment, the 
battery 215 is designed to supply all of the power 
necessary to operate the modular memory unit 210. In 
another embodiment, the battery 215 is designed to 

25 supplement the power from the laptop computer 110 for 

using in operation the memory module 210. In yet 
another embodiment, the battery 215 is designed to 
supply power to the memory module 210 only when the 
power supplied by the host computer is insufficient for 

30 the operating functions of the modular memory unit 210. 

The battery 215 can be a NiCad type battery or a 
similar rechargeable battery. The module body 211 can 
be formed of metal or plastic. 

Referring now to FIG. 7 , there is shown a modular 

35 telecommunications unit, or component, 220 constructed 
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in accordance with the principles of the present 
invention, for use within the laptop computer 120. The 
embodiment as illustrated in FIG. 7 is also constructed 
according to the principles as taught in the related 
5 copending application 08/026, 478 which has been 

previously incorporated above by reference. The module 
circuitry, similar to the circuitry illustrated in 
FIGS. 2-4, can be located in either the laptop computer 
120 or the modular memory unit 220. The laptop 

10 computer 120 contains a computer module compartment 121 

having a computer module connector 123, an antenna 124, 
and a computer antenna connector 12 6. The module 
telecommunications unit 220 has a modular body 221 
designed to fit within the computer module compartment 

15 121, a module connector 223 designed for interface with 

the computer module connector 123, and a module antenna 
connector 226 designed for interface with the computer 
antenna connector 126. 

Referring now to FIGS. 8A-D in combination, there 

20 is illustrated the modular telecommunications unit 220 

from FIG. 7. The module connector 223 is located on a 
forward end of the module body 221. The module body 
221 houses a printed circuit board 224 which interfaces 
with the module connector 22 3. The module antenna 

25 connector 22 6 is mounted on the rear area of the 

printed circuit board 224. A rear panel 222 encloses 
the printed circuit board 224 within the modular 
telecommunications unit 2 20 and has an aperture which 
allows access to the module antenna connector 226. A 

30 battery 225 is mounted on the printed circuit board 224 

for supplying power to the modular telecommunications 
unit 220. Although FIGS. 8A-D illustrates only one 
battery as the power source, a plurality of batteries 
could be used connected in a parallel or series 

35 arrangement. In one embodiment, the battery 22 5 is 
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designed to supply all of the power necessary to 
operate the modular telecommunications unit 220. In 
another embodiment, the battery 225 is designed to 
supplement the power from the laptop computer 120 for 
5 use in operation the modular telecommunications unit 

220. In yet another embodiment, the battery 225 is 
designed to supply power to the modular 
telecommunications unit 220 only when the power 
supplied by the laptop computer 120 is insufficient for 

10 the operating functions of the modular 

telecommunications unit 220. The battery 225 can be a 
NiCad type battery or a similar rechargeable battery. 
The module body 221 can be formed of metal or plastic. 
Referring now to FIG. 9, there is shown a modular 

15 memory unit 230, constructed in accordance with the 

principles of the present invention, for use with a 
laptop computer 130. The laptop computer 130 has a 
computer module compartment 131 and a computer module 
connector 133. The modular memory unit 230 is 

20 comprised of a modular memory component 260 and a 

battery pack 270. The modular memory component 260 has 
a module body 261 designed to fit within the computer 
module compartment .131, and a module connector 263 
which interfaces with the computer module connector 

25 133. The battery pack 270 is designed for interface 

with the rear end of the modular memory component 260. 
Although the battery pack 270 is illustrated as 
extending outside of the computer module compartment 
131 when the modular memory unit 230 is plugged into 

30 the laptop computer 130, the battery pack 270 could 

also be designed to be housed within the computer 
module compartment 131. The module circuitry, similar 
to the circuitry illustrated in FIGS. 2-4, can be 
located in either the laptop computer 130, the modular 

35 memory component 260, or the battery pack 270. 
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Ref erring now to FIGS. 10A-C there is shown the 
modular memory component 2 60 of the modular memory unit 
230 in FIG. 9. The module body 261 houses the 
electronic components necessary for performing the 
5 functions of the modular memory unit 230. The module 

connector 263 is located in the forward portion of the 
module body. At the rear end of the module body 261 is 
a rear panel 2 62 which allows access to a power 
connector receptacle 267 within the modular memory 

10 component 260. A fastener receptacle 269 for engaging 

the battery pack fastener 279 is also located within 
the rear panel 262. The design of the computer module 
compartment 131, the computer modular connector 13 3, 
the module body 231, and the module connector 23 3 can 

15 be a standardized design, such as the PCMCIA standard 

for memory cards. In this manner, modules can be 
standardized for use in multiple types of host 
equipment. 

Referring now to FIG. 11, there is shown an 

20 exploded perspective view of the battery pack 270 from 

the modular memory unit 230 in FIG. 9. The battery 
pack 2 70 has a front section 271 and a rear section 27 2 
which house a battery source 275. The battery source 
275 can be a plurality of batteries connected together 

25 in either a series or a parallel relationship, or a 

single battery. The batteries used in the battery 
source 275 can be NiCad type batteries or a similar 
rechargeable battery. The battery source 27 5 is 
connected to a power connector plug 277 by power leads 

30 278a-b. The power connector plug 277 extends out of 

the front section 271 of the battery pack 2 70 for 
engagement with the power connector receptacle 267 
located in the modular memory component 260 of FIG. 10. 
A battery pack fastener 279 is located extending 

3 5 through the front section 271 of the battery pack 270 
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for engagement with the fastener receptacle 269 located 
on the modular memory component 260 of FIG. 9. 

Referring now to FIGS. 9, 10A-D, and 11 in 
combination, it can be Been how the battery pack 270 
5 and the modular memory component 260 combine and 

interface with the laptop computer 130. The front 
section 271 of the battery pack 270 is adapted for 
engaging the module body 261 of the modular memory 
component 260. The power connector plug 277 of the 
10 battery pack 270 interfaces with the power connector 

receptacle 267 of the modular memory component 260. 
The battery pack fastener 279 engages the fastener 
receptacle 269, thereby securing the battery pack 270 
onto the modular memory component 260. Finally, the 
15 modular memory component 2 60 is positioned within the 

computer module compartment 231 and the module 
connector 263 interfaces with the computer module 
connector 133. In this manner, the modular memory unit 
230 can supply the desired functions to the laptop 
20 computer 130, and the battery pack 270 can supply power 

to the modular memory unit 2 30. 

Still referring to FIGS. 9, 10A-D, and 11 in 
combination, in one embodiment, the battery pack 2 70 is 
designed to supply all of the power necessary to 
25 operate the modular memory unit 230. In another 

embodiment, the battery pack 2 70 is designed to 
supplement the power from the laptop computer 130 for 
use in operation the modular memory unit 230. In yet 
another embodiment, the battery pack 270 is designed to 
30 supply power to the modular memory unit 230 only when 

the power supplied by the laptop computer 130 is 
insufficient for the operating functions of the modular 
memory unit 230. A switching device can be located in 
the power connector receptacle 267 or on the modular 
35 memory component 260, which senses the presence of the 
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battery pack 270 and which switches the modular memory 
unit 260 to a lower power consumption rate when the 
battery pack 270 is not attached to the modular memory 
component 260, and a higher power level consumption 
5 rate when the battery pack 270 is attached to the 

modular memory component 260. 

Referring now to FIG. 12, there is shown a modular 
telecommunications unit 240 constructed in accordance 
with the principles of the present invention, and 

10 designed for use with a laptop computer 140." The 

embodiment as illustrated in FIG. 12 is also 
constructed according to the principles as taught in 
the related copending application 08/026,478 which has 
been previously incorporated above by reference. The 

15 laptop computer 140 has a computer module compartment 

141 and a computer module connector 143. The modular 
telecommunications unit 240 is comprised of a modular 
telecommunications component 280 and a battery pack 
290. The modular circuit component 280 has a module 

20 body 281 designed to fit within the computer module 

compartment 141. The modular telecommunications 

component 280 also has a module connector 283 designed 
for interface with the computer module connector 143 of 
the laptop computer 140. The battery pack 290 is 

25 designed for interface with the rear end of the modular 

telecommunications component 280. Although the modular 
telecommunications unit 240 is illustrated as having 
the battery pack 2 90 extending outside of the computer 
module compartment 141, the modular telecommunications 

30 unit could also be designed to house the battery pack 

2 90 within the computer module compartment 141. The 
module circuitry, similar to the circuitry illustrated 
in FIGS. 2-4, can be located in either the laptop 
computer 140, the modular telecommunications component 

35 280, or the battery pack 280. 
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Ref erring now to FIGS. 13A-C, there is shown the 
modular telecommunications component 280 of the modular 
telecommunications unit 240 in FIG. 12. The module 
body 281 houses the circuitry necessary for performing 
5 the functions of the modular telecommunications unit 

240. The module connector 283 is located at the 
forward end of the module body 281. At the rear end of 
the module body 281 is a rear panel 282 which allows 
access to a antenna connector receptacle 286 and a 

10 power connector receptacle 287 located within the rear 

area of the modular telecommunications component 280. 
The rear panel 282 also contains a fastener receptacle 
289 for securing the battery pack 290 to the modular 
telecommunications component 280. 

15 Referring now to FIG. 14, there is shown an 

exploded perspective view of the battery pack 2 90 from 
the modular telecommunications unit 240 in FIG. 12. 
The battery pack 290 has a front section 291 and a rear 
section 292 which house a battery source 295. The 

20 battery source 295 can be a plurality of batteries 

connected together in either a series or a parallel 
relationship, or a single battery. The batteries used 
in the battery source 295 can be NiCad type batteries 
or a similar rechargeable battery. The battery source 

25 295 is connected to a power connector plug 2 97 by power 

leads 298a-b. The power connector plug 297 extends out 
of the front section 291 of the battery pack 2 90 for 
engagement with the power connector receptacle 2 87 
located in the modular telecommunications component 2 80 

30 of FIG. 13A-C. 

Still referring to FIG. 14, an antenna connector 
plug assembly 296 is mounted in the front section 291 
of the battery pack 290 for engagement with the antenna 
connector receptacle 287 of the modular 

35 telecommunications component 280 in FIG. 13A-C. An 
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antenna 294 rotatably engages the front section 291 of 
the battery pack 2 90 and contacts an aperture in the 
antenna connector plug assembly 2 96 for supplying 
electrical continuity between the antenna 294 and the 
5 antenna connector plug 296. A battery pack fastener 

299 is located extending through the front section 291 
of the battery pack 290 for engagement with the 
fastener receptacle 289 located on the modular 
telecommunications component 280 of FIG. 12. 

10 Referring now to FIGS. 12, 13A-C, and 14 in 

combination, it can be seen how the battery pack 290 
and the modular telecommunications component 280 
combine and interface with the laptop computer 140. 
The front section 291 of the battery pack 290 is 

15 adapted for engaging the module body 281 of the modular 

telecommunications component 280. The power connector 
plug 2 97 of the battery pack 290 interfaces with the 
power connector receptacle 287 of the modular 
telecommunications component 280. The antenna 

20 connector plug assembly 296 of the battery pack 2 90 

interfaces with the antenna connector receptacle 286 of 
the modular telecommunications component 280. The 
battery pack fastener 299 engages the fastener 
receptacle 289, thereby securing the battery pack 290 

25 onto the modular telecommunications component 280. 

Finally, the modular telecommunications component 280 
is positioned within the computer module compartment 
241 and the module connector 28 3 interfaces with the 
computer module connector 143. In this manner, the 

30 modular telecommunications unit 240 can supply the 

desired functions to the laptop computer 140, and the 
battery pack 290 can supply power to the modular 
telecommunications component 2 80 and continuity to the 
antenna 2 94. 



WO 95/08222 



PCT/US94/09873 



-23- 



Still referring to FIGS. 12, 13A-C, and 14 in 
combination, in one embodiment, the battery pack 290 is 
designed to supply all of the power necessary to 
operate the modular telecommunications unit 240. In 
5 another embodiment, the battery pack 290 is designed to 

supplement the power from the laptop computer 140 for 
use in operation the modular telecommunications unit 
240. In yet another embodiment, the battery pack 2 90 
is designed to supply power to the modular 

10 telecommunications unit 240 only when the power 

supplied by the laptop computer 140 is insufficient for 
the operating functions of the modular 
telecommunications unit 240. An example of when the 
power supplied by the laptop computer 140 would be 

15 insufficient is when the modular telecommunications 

unit 240 is operating in a burst transmission mode. A 
switching device can be located in the power connector 
receptacle 287 or on the modular telecommunications 
component 2 80, which senses the presence of the battery 

20 pack 290 and which switches the modular 

telecommunications component 280 to a lower power 
consumption rate when the battery pack 2 90 is not 
attached to the modular telecommunications component 
280, and a higher power level consumption rate when the 

25 battery pack 2 90 is attached to the modular 

telecommunications component 280. 

It is thus believed that the operation and 
construction of the present invention will be apparent 
from the foregoing description. While the method and 

30 apparatus shown or described has been characterized as 

being preferred it will be obvious that various changes 
and modifications may be made therein without departing 
from the spirit and scope of the invention as defined 
in the following claims. 
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WHAT IS CLAIMED IS: 

1. A system for primary electrical powering of 
a modular electronic component for use in a host 
electronic equipment, comprising: 

a battery power source disposed within said 
5 modular electronic component; 

means electrically coupling said battery power 
source to said modular electronic component; and 

said battery power source supplying primary 
electric power to said modular electronic component for 
10 the operation of said modular electronic component. 

1 2. The system as in claim 1, wherein said host 

2 electronic equipment is adapted for supplying primary 

3 power to said modular electronic component, and wherein 

4 said battery power is adapted for source supplementing 

5 the power supplied by said host electronic equipment to 

6 said modular electronic component. 

1 3, The system as in claim 2, wherein said 

2 battery power source is adapted for supplying power to 

3 said modular electronic component when the power 

4 supplied by said host electronic equipment is 

5 insufficient for the operations of said modular 

6 electronic component. 

1 4. The system as in claim 1, wherein said 

2 battery power source comprises a plurality of batteries 

3 connected in series. 

1 5. The system as in claim 1, wherein said 

2 modular electronic component includes a radio 

3 transmitter, and wherein said battery power source is 

4 adapted to provide electrical power to operate said 

5 transmitter. 
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1 6. The system as in claim 5, wherein: 

2 said transmitter is constructed for a higher power 

3 consumption level for use with said battery power 

4 source as a power supply and a lower power consumption 

5 level for use without said battery power source; and 

6 means in association with said modular electronic 

7 component for switching said transmitter between said 

8 higher power consumption level and said lower power 

9 consumption level. 

1 7. The system as in claim 6, wherein said means 

2 for switching said transmitter power consumption level 

3 includes means for automatically switching to said 

4 higher power consumption level when said battery power 

5 source is able to supply the required electrical power, 

6 and automatically switching to said lower power 

7 consumption level when said battery power source is 

8 unable to supply the power required by said higher 

9 power consumption level. 

1 8. The system as in claim 1, including a 

2 charging circuit connected to said battery power 

3 source, said charging circuit being adapted to supply 

4 a recharge current to said battery power source. 

1 9. The system as in claim 8, wherein said 

2 charging circuit is disposed within said host 

3 electronic equipment. 

1 10. The system as in claim 8, wherein said 

2 charging circuit is disposed within said modular 

3 electronic component. 
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1 11. A system for primary electrical powering of 

2 a modular electronic component for use in a host 

3 electronic equipment, comprising: 

4 a battery pack having a battery power source 

5 removably attached to said modular electronic 

6 component; 

7 means for conducting electrical power from said 

8 battery power source in said battery pack to said 

9 modular electronic component; and 

10 said battery power source being adapted for 

11 supplying primary electric power to said modular 

12 electronic component for the operation of said modular 

13 electronic component. 

1 12. The system as in claim 11, wherein said host 

2 electronic equipment is adapted for supplying primary 

3 power to said modular electronic component, and wherein 

4 said battery power is adapted for source supplementing 

5 the power supplied by said host electronic equipment to 

6 said modular electronic component. 

1 13. The system as in claim 12, wherein said 

2 battery power source is adapted for supplying power to 

3 said modular electronic component when the power 

4 supplied by said host electronic equipment is 

5 insufficient for the operations of said modular 

6 electronic component. 

1 14. The system as in claim 11, wherein said 

2 battery power source comprises a plurality of batteries 

3 connected in series. 

1 15. The system as in claim 11, wherein said 

2 modular electronic component includes a radio 

3 transmitter, and wherein said battery power source is 



WO 95/08222 



PCT/US94/09873 



-27- 



4 adapted to provide electrical power to operate said 

5 transmitter. 

1 16. The system as in claim 15, wherein: 

2 said transmitter is constructed for a higher power 

3 consumption level for use with said battery power 

4 source as a power supply and a lower power consumption 

5 level for use without said battery power source; and 

6 means in association with said modular electronic 

7 component for switching said transmitter between said 

8 higher power consumption level and said lower power 

9 consumption level. 

1 17. The system as in claim 16, wherein said means 

2 for switching said transmitter power consumption level 

3 includes means for automatically switching to said 

4 higher power consumption level when said battery power 

5 source is able to supply the required electrical power, 

6 and automatically switching to said lower power 

7 consumption level when said battery power source is 

8 unable to supply the power required by said higher 

9 power consumption level. 



WO 95/08222 



PCT/US94/09873 



-28- 



1 18. The system as in claim 16, wherein: 

2 said switching means is adapted for sensing when 

3 said battery pack is attached or not attached to said 

4 modular electronic component; and 

5 said switching means is also adapted for switching 

6 said transmitter to operate at said higher power 

7 consumption level when said battery pack is attached to 

8 said modular electronic component, and to said lower 

9 power consumption level when said battery pack is not 
10 attached to said modular electronic component. 

1 19. The system as in claim 11, including a 

2 charging circuit connected to said battery power 

3 source, said charging circuit being adapted to supply 

4 a recharge current to said battery power source. 

1 20. The system as in claim 19, wherein said 

2 charging circuit is disposed within said host 

3 electronic equipment. 

1 21. The system as in claim 19, wherein said 

2 charging circuit is disposed within said modular 

3 electronic component. 

1 22. The system as in claim 19, wherein said 

2 charging circuit is disposed within said battery pack. 

1 23. A system for primary electrical powering of 

2 a modular electronic component for use with a host 

3 electronic equipment, comprising: 

4 a battery power source disposed within said 

5 modular electronic component, said battery power source 

6 adapted for providing primary power for operating said 

7 modular electronic component and having a power 
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8 capacity sufficient to supply a limited number of high 

9 current demand operations of said modular electronic 

10 component; and 

11 wherein said modular electronic component is 

12 adapted for extending the number of high current demand 

13 operations said battery power supply can perform by 

14 recharging said battery power supply from a recharge 

15 current supplied by said host electronic equipment. 

1 24. The system as in claim 23, wherein said 

2 modular electronic component is a PCMCIA type module 

3 and wherein said charging circuit is adapted to operate 

4 from the 12 volt power source supplied to the PCMCIA 

5 type module by the host electronic equipment. 

1 25. The system as in claim 24, wherein: 

2 said charging circuit is adapted for operating 

3 from the 5 volt power source supplied to the PCMCIA 

4 module by the host electronic equipment when the 12 

5 volt power supply is not available; and 

6 said battery power source comprises two batteries 

7 which are charged in a parallel arrangement when the 

8 power demand of said modular electronic component is 

9 low, and which are loaded in a series arrangement when 

10 the power demand of said modular electronic component 

11 is high. 

1 26. A system for primary electrical powering of 

2 a modular electronic component for use with a host 

3 electronic equipment, comprising: 

4 a battery power source disposed within said 

5 modular electronic component and adapted for providing 

6 primary power for operating said modular electronic 

7 component; and 
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8 a control circuit adapted for sending a recharge 

9 current to said battery power source, said control 

10 circuit constructed to send an amount of said recharge 

11 current to said battery power source corresponding to 

12 the power consumed by said modular electronic component 

13 and based upon the available recharge rate of said 

14 recharge current. 

1 2 7. The system as in claim 26, wherein said 

2 modular electronic component is a PCMCIA type module 

3 containing a burst-mode radio transmitter. 

1 28. A system for primary electrical powering of 

2 a modular electronic component for use with a host 

3 electronic equipment, comprising a battery power source 

4 adapted for supplying primary power for the operation 

5 of said modular electronic component, and wherein said 

6 modular electronic component is a PCMCIA type module. 

1 29. The system as in claim 28 including a battery 

2 pack which contains said battery power source 

3 detachably attached to said PCMCIA type module. 

1 30. The system as in claim 29, wherein said 

2 modular electronic component contains a radio 

3 transmitter. 

1 31. The system as in claim 30, wherein: 

2 said transmitter is constructed for a higher power 

3 consumption level for use with said battery power 

4 source as a power supply and a lower power consumption 

5 level for use without said battery power source; and 

6 means in association with said modular electronic 

7 component for switching said transmitter between said 
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8 higher power consumption level and said lower power 

9 consumption level. 

1 32. The system as in claim 31, wherein said means 

2 for switching said transmitter power consumption level 

3 includes means for automatically switching to said 

4 higher power consumption level when said battery power 

5 source is able to supply the required electrical power, 

6 and automatically switching to said lower power 

7 consumption level when said battery power source is 

8 unable to supply the power required by said higher 

9 power consumption level. 

1 33. The system as in claim 31, wherein: 

2 said switching means is adapted for sensing when 

3 said battery pact is attached or not attached to said 

4 modular electronic component; and 

5 said switching means is also adapted for switching 

6 said transmitter to operate at said higher power 

7 consumption level when said battery pack is attached to 

8 said modular electronic component, and to said lower 

9 power consumption level when said battery pack is not 
10 attached to said modular electronic component, 

1 34. The system as in claim 30, including a 

2 charging circuit that is connected to said battery 

3 power source and wherein said charging circuit is 

4 constructed to supply a recharge current to said 

5 battery. 

1 35. The system as in claim 34, wherein said 

2 charging circuit is disposed within said host 

3 electronic equipment. 



WO 95/08222 



PCTAJS94/09873 



-32- 



1 36. The system as in claim 34, wherein said 

2 charging circuit is disposed within said modular 

3 electronic component. 

1 37. The system as in claim 34, wherein said 

2 charging circuit is disposed within said battery pack. 

1 38. The system as in claim 30, including an 

2 antenna rotatably mounted to said battery pack and a 

3 means for electrically connecting said antenna to said 

4 transmitter of said radio transmitter. 
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